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PURPOSE: To enable parts of a light-transmitting conductive film to be selectively 
removed in minute patterns without damaging a base provided as a substrate, by 
irradiating the film with pulses of 'aw Hsht with a wavelength of not jarger 
fhan 4(\()nm fhrou^h - light-transmitting mask. 

CONSTITUTION: A body in which a film 5 of a non-sublimable metal or an organ- 
ic resin not transmitting pulses of laser light with a wavelength of not larger 
than 400nm is selectively provided on synthetic quartz 4 is used as the light- 
transmitting mask. The mask is placed on the light- transmitting conductive film 
2 provided on a glass base 1 and comprising tin oxide or indium oxide as a 
main constituent, and the film 2 is irradiated with pulses of laser light with a 
wavelength of not larger than 400nm through the mask. By this, the irradiated 
parts of the film 2 on the irradiated side 3 are pulverized, followed by ultrasonic 
cleaning to produce the minute patterns. 
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SPECIFICATION 

1. Title of the Invention: 

METHOD OF PHOTO- PROCESSING CONDUCTIVE TRANSLUCENT FILM 
WITH USE OF LIGHT 

2. Claims: 

1. A method of photo-processing a conductive translucent 
film, wherein a pulse laser light having a wavelength of 400 
nm or less is applied to the principal surface of a conductive 
translucent film formed over a substrate through a translucent 
mask including a film selectively incapable of transmitting 
light having a wavelength of 400 nmor less to selectively remove 
the conductive film, 

2 . A method of photo-processing a conductive translucent 
film as claimed in claim 1, wherein the conductive translucent 
film contains tin oxide or indium oxide as a main constituent 
and has a thickness of l^m or less. 
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3 . A method of photo-processing a conductive translucent 
film as claimed in claim 1 , wherein the pulse laser light having 
a wavelength of 400 nm or less is an excimer laser, 

4, A method of photo-processing a conductive translucent 
film as claimed in claim 1, wherein after the pulse laser light 
is applied to the conductive translucent film, the conductive 
translucent film is cleaned with ultrasonic cleaning using a 
cleaning solution. 

5. A method of photo-processing a conductive translucent 
film as claimed in claim 1, wherein the translucent mask is 
formed of a non-subliming metal film or an organic resin film 
placed on the region of a quartz glass in which light is not 
transmitted . 

3. Detailed Description of the Invention 
[Industrial Field of Application] 

The present invention relates to a method of selectively 
photo-processing a conductive translucent film used for a solar 
cell, a liquid crystal display panel, or the like. 
[Description of Related Art] 

When a conductive translucent film is photo-processed 

with the use of light, YAG laser light (wavelength: 1.05 ^im) 
is mainly employed as a laser photo-processing technology. 

Since the laser photo-processing method by this 
wavelength has optical energy of 1.23 ev, it does not have 
sufficient light absorption for tin oxide and indium oxide 
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(containing ITO) having an optical energy band width of 3 to 
4 eV which is an ordinary value of a conductive translucent 
film (hereinafter referred to as a CTF) • Therefore, when a 
laser photo-processing is performed , it is necessary to add 
strong optical energy of 0.5 to 1 W (light spot diameter: 50 
Mm, focal length: 40 nm, pulse frequency: 3 kH2, pulse width: 
60 nsec)on the average to Q switch pulse light. As a result, 
a CTP can be processed with the laser light, but at the same 
time, a substrate placed under the CTF, for example, a glass 
substrate sustains microcracks. 
[Problems to be Solved by the Invention] 

The microcracks of the underlying substrate produced by 
the YAG laser photo-processing are shaped in scales similar 
to the circle of the laser light. Further, it is absolutely 
impossible to selectively form many fine patterns having a 
width of 1 jim to 5 \m on the same plane. Further, it is necessary 
to etch the CTF with an etching solution (hydrogen 
fluoride-based solution) after the YAG laser applied to the 
CTF because the CTF material of a processed portion is not 
finely powdered. 

[Means for Solving the Problems] 

The present invention has been made to solve the above 
problems. There is provided a method of selectively 
photo-processing a fine pattern having a width of 1 pun to 5 
Mm, without using a resist, by applying a pulse laser having 
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a wavelength of 400 nm or less (having energy of 3 . 1 eV or more) 
as an irradiating light, that is, by applying the pulse laser 
through the glass mask which is formed of non-subliming metal 
or an organic film selectively formed on quart z, or preferably, 
synthetic quartz transmitting light having the wavelength. 
[ Function ] 

As a result, the fine pattern of the CTF can selectively 
removed without injury to the underlying glass substrate and 
further the CTF can sufficiently be cleaned with an ultrasonic 
cleaning using a cleaning solution such as alcohol, acetone, 
or the like. 
(Embodiment 1) 

A glass substrate (1) having a thickness of LI mm was 
prepared as a substrate and , as shown in FIG. 1(A), a CTF (2) 
made of a tin oxide film to which fluorine or antimony was added 

was formed on the glass substrate 1 in a thickness of 0.3 ^im. 

An excimer laser (made by Questec Inc.) was used as a 
laser light source for emitting light having a wavelength of 
4 00 nm or less to process the substrate having such a surface 
to be processed. Pulse light emitted by KrF and having a 
wavelength of 248 nm was used. A mask was used in which nickel 
(5) was selectively formed on synthetic quartz (4) in a 
thickness of 1500 A. A pulse width was 20 nsec, a repetitive 
frequency was 50 Hz, and a mean output was 17 W/16 x 20 mm. 
If an area to be processed is larger than this f the laser of 
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this size was repeatedly moved and applied. 

As a result/ when one pulse laser was applied to the 
surface (3) to be processed of tin oxide, the processed surface 
(3) became completely opaque and white and the CTF was finely 
powdered* The finely powdered CTF was cleaned away with an 
ultrasonic cleaning (frequency: 29 kHz) using an acetone water 
solution for about 1 to 10 minutes. An underlying soda glass 
did never sustain damage. A pattern having a width of 3 ^m 
could be formed. 
(Embodiment 2) 

As shown in FIG. 1 (A) , an ITO film (2) (indium oxide 
with 5 wt % tin oxide added thereto) having a thickness of 1000 

A was formed on a non-single crystal semiconductor 1 
(containing silicon as a main constituent) , to which hydrogen 
or fluorine was added, by an electron beam evaporation method 
to form a surface to be processed. 

A mask made by selectively forming an organic resin film 
(5) on a synthetic quartz was arranged over the surface to be 
processed. The mask and the substrate were arranged with a 

gap of 1 \m to 10 \m between them. Further, this portion was 
evacuated to a vacuum of 10" 1 Torr or less and pulse light having 
a wavelength of 400 nm or less was applied thereto. The 
wavelength was 351 nm (XeF), a pulse width was 20 nsec, and 
a mean output was 20 W/16 x 20 mm 2 . The ITO of the processed 
surface sublimed to form a fine pattern and to insulate the 
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remaining ITO without injury to the underlying substrate. 

The pattern formed in this manner was extremely 
convenient for iforming an electrode of a liquid crystal display 
device • 

4. Brief Description of the Drawings 

PIG. 1 shows a manufacturing method in accordance with 
the present invention. 
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